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WI AMTRAm 

A payout control arm is angularly displaceable about a 
brake shaft during payout of a cable from a storage reel 
in response to tensioning forces transmitted through the 
cable from a payout load, the cable being entrained 
about a pulley matably carried on the control arm in 
spaced relation to the brake shaft. Gearing drivin& 
connects the pulley to the brake shaft to stop payout 
and cause the cable to frictionally grip the pulley in 
response to brake engagement thereby preventing con- 
tinued transmittal of tensioning forces to the reel. 

9 Claims, 2 Drawing Sheets 
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PAYOUT TENSIQS CONTROL SYSTEM FOR 
REEL MOUNTED CABLE 

BACKGROUND OF THE INVENTIObl 
This invention relates generally to the withdrawal or 

payout of flexible cable under tensile loading from a 
storage reel, and more particularly to control over such 
payout. 

Payout of cable from a storage reel in mine mooring 
systems associated with marine vessels, for example, is 
often plagued by cable damage problems caused by 
excessive tensile loading. In such installations, the 
mooring cable is tightly and precisely wound on the 
storage reel in order to avoid cable deformation and 
cutting through successive layers of cable turns on the 
reel under tensile loading when payout ig stopped. Pay- 
out is controlled by an electrically activated brake con- 
nected through a brake shaft to a payout arm that is 
rotated to peel the cable off a stationary reel. 

In such existing mine mooring systems, the cable 
tensioning forces applied by the payout load, such as a 
buoyant capsule, were directly transmitted to the cable 
on the reel creating the aforementioned cable damage 
problem. Further, such cable payout systems required a 
high braking power capacity and large diameter cable 
to meet the cable loading demands associated with a 
correspondingly high anchor depth capability. 

* It is therefore an important object of the present 
invention to regulate payout of an elongated flexible 
cable, wound upon a storage reel, under control of a 
brake with reduced braking capacity while avoiding the 

P 
aforementioned cable tension damaging problem. 

An additional object of the invention in accordance 
with the foregoing object is to enable use of smaller 
diameter cable made of metallic or synthetic material in 
payout control systems of the aforementioned types. 

SUMMARY QF THE INVENTION 
In accordance with the present invention, the brake 

associated with the storage reel, from which a cable is 
withdrawn under tensile loading, regulates such cable 
withdrawal through a control arm supported on the 
brake shaft for angular displacement relative thereto 
during cable payout in response to the tensile loading. 
The cable during payout withdrawal guidingly extends 
through tubing fixed to the control arm and wound 
about a friction pulley rotatable on the control am in 
spaced relation to the brake shaft. Reduction gearing 
drivingly connects the pulley to the brake shaft so as to 
stop payout with reduced loading impac in reponse to 
brake engagement operative interrupt rotation of the 
pulley through the brake shaft to thereby stopping ano 
gular displacement of the control arm. When rotation of 
the pulley is stopped, continued tensile loading on the 
cable,causes it to frictionally grip the pulley to thereby 
absorb the tensioning forces and prevent transmittal 
thereof to the portion of the cable on the reel. 

BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

r‘ 
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Other objects, advantages and novel features of the 
invention will become apparent from the following 
detailed description of the invention when considered in 
conjunction with the accompanying drawing wherein: 
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FIG. 1 is a top plan view of a cable storage reel and 

regulated payout control assembly in accordance with 
one embodiment of the present invention. 

FIG 2 is a section view taken substantially through a 
plane indicated by section line 2-2 in FIG. 1. 

FIGl 3 is an enlarged partial section view taken sub- 
stantially through a plane indicated by section line 3-3 
in FIG. 1, 

FIG. 4 is a schematic diagram of a system embodying 
the assembly depicted in FIGS. 1-3. 

DETAILED t3ESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring now to the drawing in detail, FIGS 1, 2 
and 3 illustrate a cable storage assembly, generally re- 
ferred to by refcmce numeral 10, constructed in accor- 
dance with one embodiment of the invention. The as- 
sembly 10 is schematicatly diagramxned in FIG. 4 in 
miation with a cable tensioning load 12 through 
which tensioning forces are exerted on a flexible cable 
14 that is stored by means of the wmbly 10. Also 
associated with assembly 10 is a brake controller system 
16 fur activating a rotational control brake 18 of the 
assembly 10 in order to regulate payout of cable 14. The 
flexible cable 14 may be a mooring cable of any size or 
construction made of synthetic or metallic material 
wound in any conventionaJ manner in layered turns on 
the reel component 20 of the assembly. The brake 18 
may be electrically pulsed on and off by a controller 
system 16 in a generally well known manner in order to 
regulate payout of cable 14. An exemplary environment 
for such cable payout operation involves corsnection of 
cable 14 to a buoyant capsule type of load 12 which is to 
be held at a preset depth within a b&y of water while 
an associated anchor is sinking toward the ocean floor. 

With reference to FIGS. 1, 2 and 3, the assembly 10 
includes a housing 22 protectively enclosing the brake 
18 and mounting the storage reel 20 upon which the 
cable 14 is wound and from which it is withdrawn 
under control of brake 1%. The brake 18 include a fixed 
spider 24 surrounding a rotatable brake shaft 26 extend- 
ing from the housing 22 within which it is journaled by 
bearing 28. Interleaved brake discs 3-O altematdy fixed 
to the spider 24 and to the brake shaft 26 through sleeve 
32 are controllably compressed to sdectivcly retard and 
release rotation of the brake shaft 26 under control of 
system 16 externally of the assembly -10 as aforemen- 
tioned in connection with FIG. 4. 

The end portion 34 of the brake shaft 26 extending 
externally of housing 22 mounts a bearing 36 on which 
one end portion of.a control am 38 is journaled about 
a fixed axis of the shaft 26 and reel 20 as more clearly 
seen in FIG 2. The control arm 38 rotatably mounts a 
tension absorbing pulley wheel 40 in radially spaced 
relation to the fixed rotational axis of brake shaft 26, 
Toward that end, the control arm 38 journals a. pulley 
shaft 42 to which the pulley wheel 40 is splined as 
shown in FIG. 3. 

The pulley shaft 42 is drivingly connected to the 
brake shaft 26 at a reduction drive ratio by means of 
sprwket gears 44 and 46 with which an endless 
sprocket drive chain 4g is enmeshed. Such drive wn- 
nection between shafts 42 and 26 is thus carried on the 
control arm to not only regulate payout of cable 14 
froin the reel 20, by intermittent release of the brake 18 
permitting free angular displacement of the control arm 
38 about the rotational axis of the brake shaft, but also to 
enable absorption of tensioning forces otherwise trans- 
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mitted through the cable from its load 12 to the storage being paid out, whereby the reel is then isolated from 
reel 20 when the brake is applied. Such tensioning the tensioning forces. 
forces are thereby prevented from being transmitted to 2. The improvement as defined in claim 1 wherein 
the layered portions of the cable retained on the reel 20 said ffictional means includes a pulley wheel about 
during periods between cable payout. 5 which the cable is entrained and means drivi@y COW 

As more clearly seen in FIG. 1, a portion of the cable netting the pulley wheel to the control means for rota- 
14 extends, through tubing fixedly mounted on the con- tion thereof at a predetermined drive ratio during said 
trol arm 38, between the reel 20 and the load to which payout of the cable. 
the cable is connected, Such tubing includes a cable 3, The improvement as defined in claim 2 wherein 
tensioning guide sectjon 50 secured to the control arm IO said control means includes a brake shaft, a control afm, 
by bracket 52 and a payout guide section 54 secured to means mounting the control arm on the brake shaft for 
the control arm by its cxlcnsions 56 and 58. The cable 14 allowing angular displacement thereof about said brake 
is exposed between axially spaced ends 60 and 62 of the shaft and tubing fixed to the control arm, the cable 
respective tube sections 50 and 54 in substantiaHy tan- extending through the tubing from the reel. 
gential relation to the pulley wheel 40 as shown in FIG. I5 4. The improvement as defined in claim 1 wherein 
1. said control means includes a brake shaft, 1 control arm, 

As shown in FIG. 3, frictional engagement of the means mounting the control arm on the brake shaft for 
cable 14 with pulley wheel 40 is established by recep- allowing angular dispiacement thereof about said brake 
tion of several turns of the cable on a frictional lining 64 shaft and tubing fixed to the control arm, the cable 
within the pulley groove 66. When rotalion of pulley 20 cxtcnding through the tubing from the reel. 
wheels 40 relative to contra1 am 38 is stopped during 5, In combination with a storage reel on which a 
periods of brake engagement, braking forces transmit- flexible cable is wound while connected to a loading 
ted to pulley wheel 40 through sprocket gearing device and rotational control means for regulating pay- 
44-46-48 stop rotation of the control arm and payout of out of the cable under tensioning forces exerted by the 
the cable by frictional gripping of the pulley wheel on 25 loading device, the improvement comprising guiding 
the lining 64. Cable tensioning forces generated under means displaceable relative to the reel through which 
such braking conditions are accordingly absorbed by the cable moves during said payoqt thereof, means exe 
such frictiona gripping engagement of the pulley trting a force on the cable through the displaceable 
wheel. As a result, no tensioning forces are transmitted guiding means for preventing movement of the cable by 
to the layered turns of the cable on the reel 20 during 30 the tensioning forces otherwise transmitted through the 
periods between payout opctstions. cable while not being paid out and impact reducing 

When the brake 18 is released, the pull elrerted on the drive mclans operatively connecting the mtatianal con- 
cable 14 by its load 12 causes the control am 38 to trol means to the force exerting means for controlling 
rotate about the axis of brake shaft 26. At tbc same time, rotation thereof during said payout of the cable, 
such pull on the cable causes rotation of the pulley 35 whereby the reel is isolated from the tensioning forces 
wheel 40 about its own rotational axis on control arm 38 when the cable is nut being paid out. 
to accommodate payout of the cable frum the reel 20, 6 The improvement as defined in claim 5 wherein 
Payout displacement of the cable to the load 12 is said force exerting means includes a pulley about which 
guided through the tubing on the control arm to its exit the cable is entrained. 
end portion 68 in axial alignment with the fixed rota* 40 7. The improvement as defined in claim 6 wherein 
tional axis of brake shaft 26 as shown in the emWimtnt said displaceable guiding means includes a control arm 
of FIGS. 1 and 2. fn view of the reduction drive ratio of on which the pulley is rotatably mounted. 
the gearing between the pulley wheel 40 and the brake %. In combination with a cable storing reel having a 
shaft 26, the rotational speed of the brake shaft during fixed rotational axis, a fltxible cable wound on the reel, 
such payout operation is reduced to correspondingly 45 a loading device connected to the cable for applying 
reduce the payout rate and cable impact in response to tensioning forces thereto and rotational contra1 means 
brake engagement. for regulating payout of the cable from the reel in fe- 

Numerous other modifications and variations of the sponse to said tensioning forces, the improvement corn- 
present invention are possible in light of the foregoing prising frictional means exerting a frictional force for 
teachings, It is therefore to be understood that within 50 preventing said tensioning forces exerted by the loading 
the stop of the appended claims the invention may be device from moving the cable ajld being transmitted to 
practiced otherwise than as specifically described. the reel and drive means operatively interconnecting 

What is &in& is: the frictional means and the control means for limiting 
1. In combination with a storage reel on which a operation of the frictional means to said preventing the 

flexible cabic is wound while connected to a loading 55 transmission of the ttnsioning forces to the reel when 
device and control means far regulating payout of the the cable is not being paid out. 
cable under tensioning forces cxctted by the loading 9. The combination of Urn 8 wherein said frictional 
device, the improvement comprising guiding tlltaM means is rotatably mounted in spaced relation to the- 

’ angularly displaceable relative to the reel through fued axis in engagement with the cable and tid drive 
which the cable movtS dufing & payout thereof and 60 means comprises impact reducing gear means for driv- 
frictional means exerting a frictional force on the cable ingly connecting said frictional means to the rotationaJ 
exclusively through the angularly displlceable guiding control means. 
means for preventing movement of the cable when not 1 l r) l + 
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